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WttMn  several  ynn,  a  workfoide  network  of  approximately  40 
digital  fonpeondee  wiH  bo  operating  to  furthor  understanding  of 
soisr-ferreetriel  and  ,  radio  physics.  Jbe  digital  ionosondoa  possets 
capabilities  to  provldo  data  bases,  dipt  horotofora  war*  Hndtod  to 
instruments  roquiring  a  significant  capital  invastmant  (a.g.  incoharant 
scatter  radar)  or  vara  labor  intensive  to  obtain  (a.g.  real-height  ana lyses). 

With  the  maturation  of  the  Digisonde  hardware,  there  has  bean 
associated  analytical  work  to  develop  automatic,  micro-computer  based 
algorithms  that  will  provide  reliable  data  bases  of  the  aforementioned 
types. 

The  University  of  Lowell  Center  for  Atmospheric  Research,  with 
cooperation  and  support  born  the  Air  Faroe  Geophysics  Laboratory  recently 
contributed  three  papers  that  document  the  planned  digital  ionosonde 
network  and  the  approaches  and  resubs  of  the  associated  analytical 
investigations. 

The  first  paper  summarises  the  global  Digisonde  2S6  network,  the 
anagram  ana  onrx  operaang  mooes  ano-  w  resurong  cats.  t  ne  omx  mooe 
of  operation,  in  addition  to  determining  the  mean  ionospheric  motion 
within  the  instruments  fleldhof-view,  provides  high  resolution  Doppler 
mmsi  at  aa  alanale  obftained  from  seven  atead  MMin  antennas 
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ameng  ane  prviceaaaig  prugrams  new  oeen  oowngrea  w  proseni,  on  a 
single  paps,  tonoaphsrfo  oheraotertsfios  and  ionsgram  surveys.  These 
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M  oan  leauft  flam  fitsaa  improved,  contemporary  date  sals.  The 


examples  «r»  shown  to  HUistreta  how  tho  resulting  dots  may  bo 
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summanztc  ana  presentee  to  oenem  mo  nmo  commumcsiions  engineer 
and  g»  geophysicist 

The  sacond  paper  summarizes  tho  techniques  developed  by  tha 
University  of  towel!  Center  tor  Atmoophoric  Research  (ULCAR)  group  to 
dotarmtno  tho  tmo  hoight  atoctron  donslty  profile  from  tho  virtual  hoight 
tonogram  iraco.  Tho  ULCAR  technique  is  basod  on  a  sum  of  tho  shiftod 
CHebyshev  polynomials  that  roprosonts  tho  true  hoight  tor  oach 
ionosphoric  layer.  Tho  mothods  for  dotormining  tho  ionosphoric  profiio 
starting  hoight  and  tho  conditions  for  Joining  tho  layers  are  discussed  in 
this  paper.  A  comparison  is  made  of  the  ULCAR  and  POLAN  (Chapman 
profiio  shape)  profiling  mothods.  An  analysis  of  172  ionograms  reveals  an 
average  hoight  difference  of  -2.0  kilometers  and  a  mean  peak  height 
difference  of  47.6km.  Given  electron  density  profiles,  a  comparison  is 
made  of  the  Dudney  ionosphoric  modal  heights  of  tho  F2  layer  as  a 
function  of  dm  ratio  of  foF2  to  toE.  it  was  found  that  tho  Dudney  model 
yields  systematically  high  height  values  for  daytime  and  low  height  values 
for  nighttime.  It  la  suggested  that  these  systematic  differences  may 
result  from  the  model's  neglect  of  underlying  ionization  or  a  variation  of 
tha  F2  region  aerie  hoight  wNh  altitude.  Tho  modem  ionooondo  produces 
Important  data  for  understanding  ionosphoric  phenomena  and  for  the 
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data  is  not  limited  by  tha  storago  media,  and  now  opportunities  ore 
opening  for  tekored  data  proeemato,  analysis  and  archival  consistent 
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»  The  tote I  paper ,  jhwni  m  sttemaPye  meres  sntetion  of  the 
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^aye^.  Iri  (tie  f^C^L^^^f  s^^igtp^potynoeNlnal  10*,11  parameters  art  needed  to 
jrnumm  toe  F2  MM  density  prates*  The  LAY  function,  defined  by 
four  parameters  faF2,  Hmaxfeeek  height).  NX  (height  promoter)  and  SC 


(•cate  parameter)],  may  tend  I tea#  to  improved  real  time  procasting. 
Three  thousand  electron  (tensity  proMss  ealewteted  from  ilia  POLAN  fourth 
ordar  polynomial  axpanaion  wore  oomparad  to  tha  profiles  determined 
using  tha  LAY  function.  Tha  comparison  shows  that  for  most  of  tha  time 
tha  LAY  funettens,  with  five  Mtomolor  maximum  amor,  represent  the  F2 
layer  down  to  f  -  foE  or  toFI  during  tha  day  and  to  the  first  scaled 
ionogram  frequency  during  tha  night.  It  was  also  found  that  the  LAY 


function  parameters  (HX/Hmax  and  SC)  have  fairly  small  diumal  variations 
in  their  median  values.  This  study  could  be  expanded  to  represent  the 
entire  electron  density  profile  as  a  linear  combination  of  LAY  functions 


and  to  investigate  the  behavior  of  the  associated  LAY  parameters. 
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Ma  iMiwmali  tlw  tee  nm  1*  kart,  lacs  I  aai  aaaa  ara  carta  I  and  B, 
and  eaarise  aMwMt  la  sorted  tyaarad  aalfwtka  raWt  region,  reeyectiveiy. 
It  la  |nna<«  that  this  diaeley  baaaaa  tha  imNil  ecaaaatatloa  far  the  tfatafrm  the 
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1.1  Drift  iMa  Bata 


la  tha  drift  aide,  tha  Big: 
tha  aigaals  received 
at  el.,  1N».  Tha  laoidaaco 
fraa  tha  aavaa  raayaetlaa  ahaaaa 
aiaaltaaaaaaly  aalatlag  reflect!' 
tlaa.  Tight  elestering  of 


galatag. 


Cataraiaaa  high  raaalatlaa  Barrier  areetra  f«  each  of 
1  receiving  aataaaaa  (Deiaiaeh  at  al.,  1H»,  Dachau 
of  each  w octroi  elgaal  eeayoeent  ia  calculated 
,  raaaltlag  ia  a  rtyaay  that  shews  tha  location  of  tha 
leetiao  ytSwlaamad  act  their  reayoctlve  Doyylcr  fro- 

hera,  wide  syreed  a 


Ma  defined  a  raughaaaa  iaOaa  BS  that  ia  yrerortloaal  ta  tha  angular 
eat oat  of  tha  aaoraa  ragiaa.  figure  »  ahoae  this  iadea  far  Crie,  CO,  during  a  dia- 
tarhad  yeriod  ia  Nareh  and  a  gaiat  yeried  ia  Ayril.  Tha  aalar  aanith  angle  ia  flatted 
an  taye  of  the  figara.  Tha  rauahaaaa  lade*  at  »  at  aaaa  indicates  an  angular  also  of 
the  reflection  area  of  ahant  If*,  addle  B1  a  It  at  aight  dariag  tha  disturbed  period 
indicates  »**.  Thia  yattara  of  aaaath  daytiaa  and  rough  night  tine  contours  was  seen  on 
ail  the  Colorado  data  and  alas  an  data  fraa  tha  aahaararal  at  at  ion  at  Argent  la.  No w- 
fauadland  (figara  D).  The  night  II  la trasses  aith  laaraaeiag  aagnatia  aetlrity  as 
illustrated  ia  riguroa  •  and  a. 

This  aonter  of  gravity  of  tha  aoaraa  leeetiene  defines  tha  tilt  vector  consisting  of  a 
tilt  angle,  asnaarad  fraa  the  sotrhaad  resit lea,  aad  tilt  direction,  act eared  clockvise 
fraa  true  north.  Tha  dlernal  uarietien  of  theee  ma  parsnatsra  far  Brie,  CO  la  shown 
ia  fignra  1  for  D/D  Nareh  IMS.  These  Hit  yacaaaters  ara  uell  defined  only  when  tha 
‘  '  ghneae  ia  asall.  Thera  is  a  large  aaaortaiaty  ia  defining  the  tilt 

tha  aauraaa  ara  ayraad  awar  tha  Shy.  figara  I  ladieates  a  consistent 
tilt  laaraaaiag  fraa  !•  ta  I*  dariag  tha  daytiaa.  large  angles  of  ay  ta  10 
aaiaaaily  ehoareed. 

Man  tha  aoerees  are  aaffiaiaatly 
which  host 

la  general,  wa  aseeao  a 


ayraad  tha  three  dtaaaalaaal  drift  salacity  vector 
I  Doppler  fregesaclee  (boaois,  lttl)  la  ealculated. 

r  Skysiy  (sanith  angle 

w  ,  nkm,  ■■■■■  ntwi,  mm  m.  P  .  i ■■  ,p.  « —1  regions  (Oechsu  ot  i 

l*r>)  show  the  yradaaUaatly  antieaauard  ylsaw  aaaeaetlea  far  long  yariada  of  tine. 

Tha  f  ragiaa  drift  ia  tha  central  yaLar  say  (gaaaa.  grassland.  07.0*B  CBL)  is  shown  for 
five  consecutive  days,  October  ID  ta  IT,  1D07  la  figara  D.  Direction  and  Magnitude  of 
the  horiaeatal  drift  vector  ara  flatted  against  anise  reel  cine,  for  a  saatlMard  s  coa- 
yeaeat  of  tha  interplanetary  aagnatia  field  (Hfl  ana  aayaata  aa  eutleenwerd  drift 
(Caaffaaa  at  al. .  1IU).  Dinas  tha  Wf  data  asm  art  availahla  for  tha  period  covered 
ia  figere  •  no  listed  tha  Kp  values.  Aa  seen  hare  aad  alaa  ia  other  data,  tha  drift 
direst  ion  ta  generally  antlsow.org  uhen  By  »  1  while  strong  dotations  in  the  sunward 
direction  are  shaeread  uhen  Ky  is  eery  aaalT.  la  tha  period  covered  hy  Mger at,  the 
aoat  consistent  adiawarl  aaaoaatlaa  sssers  frsa  II  W  aa  ID  Oetahar  to  ll  WT  on  the 
neat  day,  uhen  Ks  verios  hatwsou  I  aad  *.  A  If  devlstion  is  aboaread  fro*  aldaiabt  to 
II  VT  aa  ID  Oetahar.  Oetahar  II  aheue  seaward  aaneectlon  far  ahem  D  hears  starting  at 
II  Iff  uhen  By  s  i.  Tha  «aaag  iaaagraa  earns y  (vertical  B  trees  only)  far  10  Oetahar 
(figure  t)  reveals  that  thaf  ragiaa  urn  distorted  until  MW,  aad  the  f  traces  shea 
sy  reading  aad  farting.  After  II  W,  uhaa  tha  drift  la  consistently  anti  sunward,  the 
isnsgraa  signs  terse  are  different,  suggesting  g  fairly  aswotfc  lane  sphere ,  aeon  thaer.h 
By  iasraaaea  ta  t. 

I,  Coaaleaiaaa 

Tha  growing  Mgieeade  IDD  aatwart  agkaa  it  paeeikle  far  tha  first  tins  ta  obtain  elec¬ 
tron  density  yeefilea  of  tha  battaaalda  i sassy hare  aa  «  I label  basis  with  food  tins 
elation.  All  the  data  rsdaatiaa  ia  done  ia  real  tins  laaeiag  only  data  editing  and 
ta  ha  done  off  lias,  tt  sagas  that  this  data  heoe  ana  provide  the  teat  had  for 
i Uag  effect*.  A  world-wide  study  of  tha  leneseharie  raughaaaa  and 
fteoeld  give  new  layeta  ta  the  cede  tors.  It  will  ha  iayertaat  ta 
mstai  lug  eaaOdlBnd  Do  study  large  see  la 
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